The research on the evaluation indicator system of innovation-oriented cities has a long history. It presents different characteristics in different countries or regions. In 2006, China proposed the national strategy to build an innovationoriented nation and subsequently approved more than 60 pilot cities in the country. The research on China's innovation-oriented city assessment system is also increasing. On the basis of predecessors, this paper constructs innovationoriented city evaluation indicator system with more links based on innovation link. It has three categories with 44 indicators in total according to input, intermediate output and final output. It creatively introduces in two-stage DEA model on sharing input and constructs the evaluation model based on the above evaluation indicator system. This paper makes an empirical analysis on the innovation-oriented cities in Yangtze River Delta including Hefei, arrives at innovation efficiency difference and puts forward some countermeasures and suggestions for the analysis results.
Introduction
As an important factor to drive economic and social development, innovation has been widely regarded by scholars at home and abroad. With the continuous development of China's economy and the constantly changing of China's economic structure and economic growth driving forces, the importance of innovation-oriented city construction is becoming more and more prominent. An innovation-oriented city conforms to the requirement of modern economic development. It regards innovation as core driving force for development of a city and speeding up development of the regional industry through the way of innovation. It helps to improve the scientific and technological innovation ability, optimize configuration of a city's internal production resource factors and then promote and coordinate the development of the city's social economy in an all-round way. In order to improve the independent innovation ability and international competitiveness of a city, many cities in our country have also successively put forward the objectives and tasks to construct innovation-oriented cities. In fact, innovation-oriented cities require being smart, then only to survive as platforms that suggest economic, urban, and environmental well being [1] . Research on innovation-oriented city construction in China has important practical significance. Evaluation on the efficiency of city innovation can provide a basic criterion for scientized and rationalized construction of innovation-oriented cities and give a reference to cities' rational allocation of resources on the premise of maximized innovative efficiency. At the same time, it is easier for efficiency evaluation to find the problems in the evaluation process faced by innovation-oriented cities construction so as to facilitate policy-making and manage the countermeasures.
In many analytical methods, we adopt the Data Envelopment Analysis (DEA).
DEA is a mathematical linear programming model with non-parameter evaluation, which focuses on the evaluation on systematic input and output efficiency.
DEA's goal is to make the evaluation system to meet a maximized internal benefit. Its advantage is that there is no need to consider the production function relationship between input and output. It only needs to calculate the input and output efficiency in every part. There is also no need to determine the weight of the upper indicator in advance to avoid the adverse impact caused by the inaccurate upper indicators on the determination to the weight of lower indicators.
Creative cities in the modern world are typically organized around production systems marked by shifting interfirm networks and flexible labor markets of the sorts described above [2] . The indicator weight calculated by DEA can reflect the contribution of indicators more. However, DEA can only evaluate the efficiency of initial inputs and final outputs without taking into account the internal development logic from input to output. Therefore, when proposing the evaluation model of innovation-oriented city development efficiency, we will divide the generation of innovation efficiency into stages for evaluation, bring in intervening variables to control and ensure the whole process of innovation efficiency evaluation. Combining with the inherent logic of urban innovation, we will generally classify element, resource and performance indicators of innovation-oriented city development according to input, intermediate output (re-input) and final output, and finally divide them into innovative input, innovative intermediary services, intellectual achievements transformation and innovative performance, namely three comprehensive secondary indicators. Traditional methods of innovation system analysis that mainly focus on the structure of innovation systems have proven to be insufficient [3] . According to the specific content of the innovative input and in order to meet the needs of re- Scholars have constructed some innovation-oriented city evaluation systems.
From the perspective of foreign scholars, the earliest to evaluate city innovation ability is Robert Huggins Association in Britain. Its main function is to build the indicator system to evaluate the intellectual output and science and technology influence of cities. It focuses on the competitiveness of the city. Later, the indicator evaluation system of city innovation capability and its framework have been perfected constantly. Among many indicators, European Innovation Scoreboard (EIS) is relatively common in utility. That index conducts its evaluation mainly around resources and policy support, which mainly includes three aspects: a city's development environment, subject's behavior during the development of an innovation-oriented city and the development achievements of an innovation-oriented city. Among them, subject's behavior mainly focuses on the enterprise subject; development achievements mainly focus on the innovation output and economic growth. It can be seen from EIS' evaluation system that the scope of its evaluation has certain limitations. The scope of the evaluation's influence factors is limited; the evaluation's subject is singular; the performance output concerned is over concentrated on economic effect. At present, the evaluation system is under revising and the current indicators has increased to 29, covering many aspects like economic development, employment, scientific research, education, social welfare and social stability. Another commonly used indicator is OECD's Scientific Technology and Industrial Innovation Integral Card. It constructs the STI innovation indicator system, whose main function is the centralized evaluation on technology and intellectual output. It pays a heavy attention to knowledge and intellect's influence on production and development.
In 2010, the World Economy Forum (WEF) released Innovation Capacity Indicator (ICI). ICI is a composite Indicator including elements such as institution, legal system. It carries out a systematic evaluation on innovation-oriented cities mainly from institutional environment, human capital, social participation, control and legal framework, R&D situation and application of informative communication technology. The indicator is currently widely used internationally.
Presently, for research on the evaluation on the regional innovation efficiency based on DEA method, relevant scholars more set their hands to the construction of evaluation indicator system, using each indicator to analyze regional innovation ability in each region. On the basis of DEA method, Dai Ming, et al. Table 1 .
The first-level indicators are determined to be innovative input, innovative intermediary service and intellectual achievements transformation and innovative output, which are mainly based on system principle of indicator institution.
Namely, the process of determining the indicator is not to simply list those indicators but to consider connection and integrity between indicators and to pay attention to the combination of micro and macro indicators. When innovation-oriented city' capacity is evaluated, innovative input, innovative intermediary services and innovative performance output indicator are organically organized, combining the innovation system theory. They offer a framework for evaluating innovation performance: the innovation value chain. It comprises the three main phases of innovation (idea generation, conversion, and diffusion) as well as the critical activities performed during those phases (looking for ideas inside your unit; looking for them in other units; looking for them externally; selecting ideas; funding them; and promoting and spreading ideas companywide) [8] . Multi-agent, multi-level and multi-dimensional innovative factors are considered comprehensively. There are a few channels including technoparks, building research platforms with enterprises in different ways, and technology transfer offices to diffuse the knowledge [9] . All main links during an innovation-oriented city's development are holistically analyzed. In terms of innovative input, capital, talent, environment and policy are the most important elements.
In terms of the intermediary service and intellectual achievements transformation, we set platform construction, industry-university-research cooperation ability and innovation diffusion absorption ability as secondary indicators because that process is based on the intermediary service platform's connecting process towards input and output elements. In terms of innovative output, innovation mainly benefits economic and social development through scientific and technological achievements. So, when we study science and technology innovation effect, we also set economic development effect and social contribution effect as secondary indicators. Integrating concept and principle of ecological civilization into innovation-oriented city evaluation system is the key to ensure healthy development of urbanization in China. At present, many cities have no consideration to consequences for the ecological environment during the development, so this paper especially introduces ecological construction effect of innovation-oriented cities into indicator system.
Indicator Weight Determination and DEA Model Construction
The indicator system set up in the last section consists of 44 evaluation indicators in four levels. According to characteristics of indicators, the relationship 1 2 , , ,
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By building the above model, we can not only ensure that the entirety is effective but also ensure that each stage is effective. The related conceptual model is shown in Figure 1 .
In order to better measure the efficiency in the two stages' process, we will set a set of optimal weights for the intermediary link to maximize the overall innovation efficiency. Under the assumptions of the scale yield constant CRS, we mark the total innovative efficiency score as two stages' weighted sum:
( ) The definition of the above overall efficiency model can ensure that the overall process is valid and each phase is valid for sure. On the premise of unchanged returns to scale, the holistic input of the overall input process can be expressed as:
The overall output in this process can be directly expressed as: In order to better understand the mechanism of each link, the above overall efficiency is decomposed. On the premise to ensure overall efficiency, the efficiency of the first and second stages is highest. Based on the above model, we bring in two optimal weight Under the premise that the overall efficiency is optimal, the maximum efficiency of the first phase is guaranteed and the model is as follows:
( ) 
Empirical Analysis of Evaluation Model-Taking Innovation-Oriented Cities in Yangtze River Delta as Examples
As the most intensified region with innovation-oriented cities in China, the Yangtze River Delta has strong guiding significance for the construction of innovation-oriented cities in other areas of China. Therefore, this paper focuses on the advantages and existing problems and puts forward some countermeasures and suggestions for the construction of innovation-oriented cities in Yangtze River Delta. The study data are mainly from the Statistical Yearbook of Chinese Cities, the statistical yearbook of each city, the scientific and technological yearbook and the public data of the municipal science and technology bureau.
Combining the model's requirement for hysteresis of data, under the premise of ensuring data's availability and representativeness, the research set the year of 2013 as the base of the current phase. The two-year hysteresis of the output data adopts other cities' indicator data in 2015 and innovative input data in t-1 phase use cities' data in 2012 so that the DEA's basic requirement for the sample can be met.
Principal Component Analysis
The essence of the principal component analysis is a process of dimension reduction. It classifies multiple interrelated indicators and extracts the main ingredients to reflect the main characteristics of a certain indicators, which is the main way to reduce number of variables. Factor analysis was conducted to test the validity of scales and ensure that questionnaire contents and structure are effective [11] . Through main factor analysis, the multiple variables are adjusted into fewer variables. We cut the relationship between those fewer variables so that they can reflect the information of the indicators to the uttermost. Table 3 and Table 4 .
Empirical Findings
The effectiveness of DEA mainly refers to how to maximize the input and output ratio in the system, namely the maximum efficiency of input and output.
Therefore, the effectiveness analysis can reflect whether the input and output of a region is reasonable or not and the regional innovative development efficiency to some extent. The effectiveness of the urban innovation development can be evaluated through the comparison among cities' overall innovation efficiency.
Compared with cities with low innovative efficiency, the overall innovation system operation of cities with high innovative efficiency are more effective. DEA model can determine the effectiveness of technology and scale at the same time. 
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Conclusion and Discussion
From individual efficiency on two stages, on the first stage of priority model, Shanghai's overall efficiency is low, mainly due to the low efficiency on the The above problems show that relevant cities should consider not only scientific and technological innovation but also economic benefits, social benefits and ecological benefits in the process of constructing national innovation-oriented cities in the future. The construction of a service-oriented government shall be further strengthened; more strengthen shall be devoted into streamlining administration and delegating power to the lower levels; restrictions on innovative entrepreneurial activities shall be reduced; support for cities' innovative developments shall be strengthened; an atmosphere of multi-participation into innovation-oriented city construction shall be created in the whole society. The working coordination mechanism should be established and improved; resources should be integrated for city development; formation into the joint effort among relevant departments and units should be improved practically; the holistic innovation-oriented city construction system should be coordinated and planned with a clear target around main objectives and key tasks for the construction of an innovation-oriented city. Simultaneously, government should strengthen the perfection on supporting measures, earnestly implement the policy system to support industrial development, intensify education, science, and technology spending and promote basic researches and common researches through input of R&D funds. In terms of capital input, it is necessary to build financial innovation system, deepen capital market construction, improve support to innovative entrepreneurship and strengthen scientific and technological financial service ability to meet developing demand of scientific technologyoriented enterprises. Innovate financial institutions' management system, establish and improve venture capital market and expand financing channels for innovation-oriented enterprises. We will actively promote Internet finance development, encourage and guide the establishment and development of intermediary institutions that promote scientific and technological innovation and financial services and continue to promote the improvement of tax financing and government-bank-guarantee institution cooperation mechanisms. To encourage the provision of corresponding credit lines to key research projects and scientific research achievements transformation projects. Government guides commercial banks to support R&D and innovation of enterprises, encourages the credit and loan, set up special funds to support scientific and technological achievements transformation, encourage commercial banks to increase support in this field and encourage financially key areas where science and technology are concentrated and organizations and projects in those related industry. There is no need to go into detail on how important social network analysis has become across a wide landscape of disciplines [12] . In addition, we should vigorously promote the development of various investment methods, such as equity investment and angel investment, and encourage enterprises to adopt diversified financing methods. We will promote R&D and financial capital cooperation of scientific technology-oriented industries; strengthen investment and R&D in key innovative enterprises and support innovation and entrepreneurship in capital.
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Seen from empirical results in Yangtze River Delta region, many cities with significant economic efficiency and technological innovation have met a reduction in their innovation efficiency after considering social indicators and ecological indicators. This shows that adjustment of industrial structure should be speeded up and the development of independent entrepreneurship and innovative small and medium-sized enterprises should be encouraged so that social employment opportunities can be improved during the construction of innovationoriented cities. Simultaneously, enterprises should strengthen their commitment on social responsibility, promote employment through innovation, actively participate in social welfare and social relief, accelerate the recovery of labor force and lead the unemployed to be re-employed. In addition, accelerate the optimization and upgrading of industrial structure, transform economy growth mode, make full use of technological innovation to cultivate and support new energy industry and improve resource utilization efficiency. We will increase supervision and punishment on enterprises' pollution discharge, promote the use of energy-efficient equipment and pollution control equipment and accelerate ecological civilization construction in cities.
